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ABSTRACT: Objective To establish the high performance liquid chromatography (HPLC) fingerprints of 19
batches of Camellia fascicularis from different producing areas and picking times, and analyze principal component
analysis. Methods The extraction solvent was 100% methanol; the ultrasonic time was 30 min, the solid-liquid ratio
was 1:15 g/mL, the conditions of sample size was 10 pL, mobile phase system consisting was acetonitrile-0.5%

formic acid water, gradient elution, the flow rate was 0.5 mL/min, detection wavelength was 254 nm and column
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temperature of 30 °C. The fingerprint was analyzed by similarity evaluation, hierarchical cluster analysis and

principal component analysis. Results The results of the methodological investigation showed that the extraction

solvent had good stability, and the similarity of 19 batches of Camellia fascicularis met the requirements. The

Camellia fascicularis were divided into 6 categories by hierarchical cluster analysis and principal component

analysis. Conclusion The method used to establish the fingerprint of Camellia fascicularis from different producing

areas and picking times is stable, which provides a basis for the quality evaluation and pharmacodynamic study of

Camellia fascicularis.

KEY WORDS: Camellia fascicularis; condition optimization; fingerprints; high performance liquid

chromatography; hierarchical cluster analysis; principal component analysis
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Fig.1 Selection of different extraction methods
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Fig.2 Selection of different extraction solvents
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Fig.4 Selection of different ultrasonic time
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Fig.5 Selection of different injection quantities
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Table 1 Elution program I

BffEl/min - FEBIAH A: 0.5%F BRAKIE W/ % Tl B: ZE/%
0.0 90 10
50.0 0 100
50.1 90 10
60.0 90 10
#2 ERERI
Table 2 Elution program II
BFE/min - WEEIAH A: 0.5%F BRKIE/%  WBiAH B: ZHE/%
0.0 90 10
5.0 90 10
20.0 80 20
40.0 50 50
50.0 25 75
50.1 90 10
60.0 90 10
F3 EBRERII
Table 3 Elution program III
BfEl/min - FEBIAH A: 0.5%H BRAKIE /% st B: ZJE/%
0.0 90 10
5.0 90 10
20.0 70 30
40.0 40 60
50.0 20 80
50.1 90 10
60.0 90 10
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Fig.7 Selection of different elution procedures
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TERSAEA R R I A F 19 DA 0, vh T 8 mT 0, FE A
B 220, 365 Fil 380 nm A GG B, 7ERIE K A
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TERTI A 254 nm B, HIEEHEZ, B ELE, ik
B RDSE R R BRI 4 R 254 nm #6475 825
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Fig.8 Selection of different detection wavelengths of HPLC
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ANTRI U 0 A 0, PR PR N 9 B, HRE
0.5 mL/min i, B HRZ, BELET, 0 #E8CRE .
MK 0.7 mL/min I, BAPRISEID, SRR RE, 0
JEAR, AL 73 P28 K 5 85 IR B AL 3 1) 18 4 T
IR 0.5 mL/min PEA 7SR5 .
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€19 HPLC A[R] i B Yk 4%
Fig.9 Selection of different flow rate of HPLC
22.6 AEReyitdE
TEARAL I BTSSR, BN FERAE 0.5 mL/min
TN BRSO, BT ANIA 10 7R o AN [l i A
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Fig.10  Selection of different column temperatures of HPLC
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Fig.11 HPLC chromatograms of reference rutin

24 SESHFENEENEST

TERAFLBOERAF il a1 19 itk A AR HA R R
A I 6] B 25 P B AR R R, TERAL @I A IET, T
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ikl 12 o, A2 @8R SO AU PR R X
IS T BT AL, 75200 B R 13 FoRB7. 19 4t
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U pr A 12 RIHL, 19 BB A I B RCR BT,
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Fig.12 HPLC chromatograms of 19 batches Camellia fascicularis
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Fig.13 Reference fingerprint of Camellia fascicularis
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FIF AT 19 it 2 Fg 44655 HPLC $5 80 E i i A1
LR, 25K 4, TSRS = 8 4 650 U 1
0.888~0.987 Z [B], FRHBIANIE =1 . AS[FIRAH O E] (1) = F 4
IR WA — i 22 552,

2.6 BESH

NFH SPSS 24.0 BN 19 #E = w4 AE 54T HCA 43
Br, FRASsRaniE 14 frs, 19 =R SRR AT 20 625, S9
NEE 12K, S5 RS 225, S3. S4. ST ME 3K, S6 NS 4
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Table 4 Similarity evaluation results of 19 batches
Camellia fascicularis

SPSS 24.0 #fErh, 4T PCA Z04r0Y, Frigas Bange 5 fr
Mo fBE] 4 MEFMEE KT 1 B FERS, B ERN
91.117%, 4 DRI o e 14 NIEIEE R, HE—A T

FEdh g AR
o375 ZETTHRARIRR, 2 50.126%.
S1 0.985
52 0.943 0 5 10 15 20 25
S16 T T T T :
S3 0.952 S17
S4 0.949 S14
S18
S5 0.917 13
S6 0.888 S15
S10
S7 0.963 S1
S8 0.955 S12 T —
S19
S9 0.923 S2
S10 0.963 ss ]
S11
S11 0.957 S6
S12 0.987 -
’ S7 ]
S13 0.958 S4
S14 0.983 gg
S15 0.968
X 25 TR BPIR R
S16 0,077 | B4 RERERRE
Fig.14 Dendrogram for the systematic clustering
S17 0.971
S18 0.981 Tk 5 B A T R R AR 6 Pw, 15 S
S19 0.972 BRI, HPE 15 R, 19 SRR 6 2K,
o 89—, S5 h—3, S3. S4 f1 87 K%K, S6 H—
2.7 ERSDOW 2K, 82, S8 I SI1 H—2, Jaw 10 fhEdl oy —%K, 73245
1 19 MAMBIERFEMRY 14 DA I BT A R HCA S5 RIEA 5,
R5 EMDBHESH
Table 5 Analysis of variance for PCA
s B IR HAE PRIURAIE B
FHIE(E Ti 2 TR/ % Bty TR % FHIE(E T7 2 TR/ % Bt E TR %
1 7.018 50.126 50.126 7.018 50.126 50.126
2 2.724 19.459 69.585 2.742 19.459 69.585
3 1.964 14.031 83.615 1.964 14.031 83.615
4 1.050 7.502 91.117 1.050 7.502 91.117
5 0.435 3.106 94.224
6 0.387 2.776 96.990
7 0.192 1.369 98.358
8 0.118 0.843 99.202
9 0.460 0.327 99.529
10 0.027 0.196 99.725
11 0.023 0.166 99.891
12 0.010 0.069 99.960
13 0.004 0.031 99.991
14 0.001 0.009 100.000
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Table 6 Component matrixa of rotated factor
I F7 F8 F2 F6 F5 F3 F9 F4 F10 F13 F11 F1 F12 F14
1 0.978 0.967 0.966 0.964 0.948 0.948 0.908 0.467 0.120 -0.025 -0.108 -0.112 -0.202 —-0.389
o 2 -0.020 0.017 0.192  -0.061 -0.027 -0.015 -0.192 -0.192 0.941 -0.799 0.837 0.050 0.195 0.534
3 -0.118 -0.063 0.095 -0.121 -0.136 0.144 0.125 0.725 0.057 0.454 -0.033 0.016 0.921 0.468
4 -0.105 -0.019 -0.029 -0.193 0.083 -0.140 -0.143 -0.085 0.075 0.263 —0.039 0.968 0.060 0.445
[4] R, KRR, X =, 5 ZEEER0 TOTE IR ).
TR, 2018(4): 118-121.
WANG MT, ZHANG GL, LIU Y, et al. Analysis of the mineral element
and nutrient components of Camellia fascicularis [J]. Heilongjiang Agric
Sci, 2018(4): 118-121.
[5] SOKOL’SKII IN, BAN’KOVSKII Al, ZINKEVICH EP. Triterpene
glycosides from Camellia oleifera and Camellia sasanqua [J]. Chem Nat
Compd, 1975, 1: 120-103.
[6] sk, fRkty, FEIEER, % SAEFANFTOAE I 2250070 &
A RGN EEAR, 2021, 12(24): 9539-9548.
GAO H, HE QM, YAN GY, et al. Analysis of the differences in chemical
components from different parts of Camellia nitidissima C. W. Chi [J]. J
Food Saf Qual, 2021, 12(24): 9539-9548.
[71 QI J, SHI RF, YU JM, et al. Chemical constituents from leaves of
) CRRIE Wt Camellia nitidissima and their potential cytotoxicity on SGC7901 cells [J].
Fig.15 Scores plot of PCA Chin Herb Med, 2016, 8(1): 8084
(8] Jidik, Zadt, s, M. SRR RBAVII[]. TR,
3 QE i{:‘, 2012, 43(5): 877-879.
SU L, MO JG, WEI YL, et al. Chemical constituents of saponins from
ZIKE}?%Q%’%%[E Tifﬁ%ﬂ?$ﬁénﬁz %*ﬁ%ﬁﬁ&éﬂﬁ leaves of Camellia euphlebia [J]. Chin Tradit Herb Drugs, 2012, 43(5):
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. TN N . N 877-879.
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Xz, B, A, SF. RES BALR (=1 S .
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